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Abstract 
Antam is developing mine in Pakal Site, that supply feed ore in FeNi Plant and the export targets. The 
challenge is how to do ore blending as part of mine scheduling. The mining concept are, ore that is mined 
from pit will be stored in five different ore stockpile. Products will be produced from ore blending in 
stockpiles. As run scheduling simulation, best scenario elected show 12.91 MWMT total material movement 
in first five years. The Pit will produce 10.35 MWMT product (62% for FeNi Plant and 38% for Export), 1.14 
MWMT as ore inventories in stockpiles, and 1.42 WMWT Waste that will be backfilled on the mined out area. 
Simulation results show 80% of the material became products, 9% as an ore inventories in stockpile, and 
11% is waste as backfilling material. Regarding this circumstances, Antam has figure out the mineral reserve 
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1. INTRODUCTION 
Antam is a vertically integrated, export-oriented, diversified mining and metals company. With operations 
spread throughout the mineral-rich Indonesian archipelago, Antam undertakes all activities from exploration, 
excavation, processing through to marketing of nickel ore, ferronickel, gold, silver, and bauxite. The 
company has long term loyal blue chip customers in Europe and Asia. Due to the vastness of the company's 
licensed exploration areas as well as its known large holdings of high quality reserves and resources, Antam 
has formed several joint ventures with international partners to profitably develop geological ore bodies into 
profitable mines.  
The company generates healthy cash flows, and has prudent capital management. The company became a 
limited liability state-controlled company in 1968 with the merger of several single commodity mining 
companies. In 1997, the company conducted an initial public offering (IPO) and listed its shares on the 
Indonesia Stock Exchange and 35% were sold by the government to the public, to raise money for a 
ferronickel expansion. In 1999, Antam listed its shares in Australia as a foreign exempt entity and then in 
2002 augmented its status to the more stringent ASX Listing.  
Antam's objectives are centered on increasing shareholder value. The company's main objective is to enhance 
shareholder value by lowering costs while profitably expanding operations in a sustainable manner. The 
strategy maintains focus on Antam's core business of nickel, gold and bauxite with a view to maximizing 
output in order to increase cash generation and lower unit costs. Antam plans to sustain growth through 
reliable expansion projects, strategic alliances, increasing quality reserves and adding value by moving  
away from selling raw materials and increasing processing activities. Antam will also maintain financial 
strength. By generating as much cash as possible Antam ensures it will have sufficient funds to repay debts, 
finance continued growth and pay dividends. Lowering costs means operating more efficiently and 
productively, as well as increasing capacity to benefit from economies of scale. 
As a mining company, Antam realizes its operations have a direct impact on the surrounding environment 
and nearby communities. Environmental sustainability and community development are not viewed merely 
as being socially responsible, but also as risk management. The characteristic of mining in Indonesia is that it 
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plays a big role in the development of remote areas and so given the mine's large role in community 
development it is crucial to operate not as an outsider but as a member of the community and a good 
corporate citizen and thereby reduce the likelihood of business interruptions. Antam believes environmental 
sustainability and proactive community development are necessary to successfully operate a mine. Serious 
attention to natural conservation efforts and proactive participation in community development are one of the 
keys to successful mining activities.  
 all Indonesia area such as, Unit Geomin (Exploration), Unit 
LogamMulia (Precious Metal Refinery), Tayan Mine (Bauxite Mine), Pomalaa (Nickel Mine and Smelter), 
Pongkor Mine (Gold Mine), Gee Mine (Nickel Mine), Tapunopaka (Nickel Mine), Buli Mine (Nickel Mine), 
Figure 1. 
 
 
 
Figure 1.  
2.PAKAL MINE 
2.1.Project Location 
Pakal NickelMining Project is located on East Halmahera Regency, North Maluku Province in the 
188.45/540-04/2010 mining concessions area refers to mining license KW97PP0443. Pakal Island is one of 
the beach island of 
Halmahera is about 5 km. Ternate is the nearest town in the western island of Halmahera, with a distance of 
about 101 km. Detail condition can be seen in the following Figure 2. 
 
 
Figure 2. Location of Pakal Island 
26   Tafi a S. Prasojo et al.  /  Procedia Earth and Planetary Science  6 ( 2013 )  24 – 29 
 
Geomorphology of Pakal lengthwise at North East direction heading to South West with the highest level at 
angle > 30% contiguous with coastal area.   
 
2.2.Nickel Resources 
The Nickel resources are located in the 39,040 Ha area, divided into two resource classification, measured 
and indicated. Measured nickel resources has 
indicated resources at the same cut off grade has 1,50% Ni, stated in the 2011 annual report of Antam.The 
distribution ore shown in the Figure 3. 
 
 
 
Figure 3. Nickel Ore Resource Distribution at Pakal 
 
3.  MINE SCHEDULING 
Ore blending from different stockpiles that represents different nickel grades usually done in the operation. 
Mine scheduling is commonly used to determine the sequence of mining excavation from a nickel deposit, 
also to consider what happens to the loose material after it has been mined. In this matter, the material from 
pit goes to different stockpiles based on grade criteria. Each stockpile destination in Pakal Island has been 
conducted to fulfillPomalaa Plant, Export, and FeNiHaltim Plant. 
While, the movement process of loose material that has been mined represents operating cost. To sent the 
right material to the right place is one of the benefits that we can obtained from proper material movements. 
The material movements destination will be divided into 3 (three) category, dumps, stockpiles, and products.  
Dumps designed using void geology model with known shape, size, and location filled with material mined 
defined for Ni < 1.2% (over burden, waste, and material that does not included in grade criteria at Table 1). 
Stockpiles are specific storage for material mined from pit by the resources and be distinguished by nickel 
grades as follows. 
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Table 1. Grade Criteria For Stockpile 
 
 
Stockpiles are made in narrow grade ranges to ease the ore blending process for different usage, plant and 
export. Products indicate final material that will be treated as both plant feed also export target, and obtained 
from ore blending from the stockpiles.  
\
4.  MINE SCHEDULING SCENARIO 
There are three main activities in Pakal Island mine scheduling, material movement from pit to stockpiles, 
material movement from pit to dumps, and material movement from stockpiles to products. We will focus on 
two activities in this paper, material movement from pit to stockpiles and stockpiles to products. Prior to 
scheduling simulation, reblocking of resource block model has been done and dependency to get direction of 
mining sequential for material movement are required.  
 
4.1.Reblocking 
To obtain faster result from running different scenarios, mine scheduling is done using block model size 
25*25*1 that has been reblocked into 50*50*6 for scheduling purposes only. 
 
4.2.Dependency  
First one is a 46o overall slope angle based on the geotechnics assessments. The 6 m bench at the top 
elevation executed before going down to lower bench. Minimum 3 benches to all direction are required to get 
this 46o overall slope angle. Second, previously, at mine optimization stage, we examine the pushback 
parameter to yield OES (Optimized Extraction Sequence). We did the distribution ore study as preliminary 
consideration of pushback parameter. We looked for high grade and low grade nickel within one area and 
continuous to another area that has same criteria to create nickel grade balance. 
While, in order to put the right material at the right stockpile, besides using grade criteria for scheduling 
stockpile as seen in Table 1, maximum stockpile capacity criteria is required at 100,000-150,000 wmt.  
 
4.3.Result  
. While, mine scheduling scenario for material movement 
from pit to stockpiles based on 46o overall slope angle based and 6 m bench, also pushback parameter to get 
OES (Optimized Extraction Sequence) generate result that can be seen on Figure 4 below.  
 
 
Figure 4. Mine Scheduling at Pakal Island 
 
Based on simulations above, obtained excavated tonnage and grade material until life of mine be  
28   Tafi a S. Prasojo et al.  /  Procedia Earth and Planetary Science  6 ( 2013 )  24 – 29 
 
Table 2. Tabulation Material Excavated From Pit For First Five Year 
 
 
Total tonnage material excavated at Pakal Island for the first five year is 12.910.000 wmt. This excavated 
material goes to stockpile to be blended to become products. As for material movement from stockpiles to 
products using grade criteria and maximum stockpile size criteria, product tonnage tabulation at Pakal Island 
for the first five years can be seen in Table 3. Total product tonnage is 10.35 MWMT consist of 62% for feed 
of Ferronickel Plant and 38% for export purposes.  
From the inventory analysis, within five years, ore remains at the stockpile is 1.14 MWMT (9%) and waste is 
1.42 MWMT (11%). The rest material (include overburden and waste) that does not become product nor stay 
in the stockpile, treated as waste and will be backfilled into mined out area. 
29 Tafi a S. Prasojo et al.  /  Procedia Earth and Planetary Science  6 ( 2013 )  24 – 29 
 
Table 3. Product AtPakal Island For First Five Year 
 
  
5.  SUMMARY  
Scenario results show that based on given dependency and criteria, best scenario is elected. A scenario is considered 
best when materials in stockpile can be optimally extracted into products, so the ore inventories in stockpile and 
waste only bit remaining. Refer to the circumstances, Antam has figure out the mineral reserve conservation as the 
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